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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations. 
Copies  of  these  guidelines  may  be  obtained  from  the  Office  of  Chief 
of  Engineers,  Washington,  D.C.  20314.  The  purpose  of  a  Phase  1 
investigation  is  to  identify  expeditiously  those  dams  which  may 
pose  hazards  to  human  life  or  property.  The  assessment  of  the 
general  condition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigation,  and  analyses  involving  topo¬ 
graphic  mapping,  subsurface  investigations,  testing,  and  detailed 
computational  evaluations  are  beyond  the  scope  of  a  Phase  I  in¬ 
vestigation;  however,  the  investigation  is  intended  to  identify 
any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions 
at  the  time  of  inspection  along  with  data  available  to  the  in¬ 
spection  team.  In  cases  where  the  reservoir  wa6  lowered  or  drained 
prior  to  inspection,  such  action,  while  improving  the  stability 
and  safety  of  the  dam,  removes  the  normal  load  on  the  structure 
and  may  obscure  certain  conditions  which  might  otherwise  be 
detectable  if  inspected  under  the  normal  operating  environment 
of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions, 
and  is  evolutionary  in  nature.  It  would  be  incorrect  to  assume 
that  the  present  condition  of  the  dam  will  continue  to  represent 
the  condition  of  the  dam  at  some  point  in  the  future.  Only  through 
frequent  Inspections  can  unsafe  conditions  be  detected  and  only 
through  continued  care  and  maintenance  can  these  conditions  be  pre¬ 
vented  or  corrected. 


Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  Guide¬ 


lines,  the  spillway  design  flood  is  based  on  the  estimated  "Probable 
Maximum  Flood"  for  the  region  (greatest  reasonably  possible 
runoff),  or  fractions  thereof.  The  spillway  design  flood  risevldes  --- 
a  measure  of  relative  spillway  capacity  and  serves  as  an  aid 
determining  the  need  for  more  detailed  hydrologic  and  hydrmuflt  rAS 
r.udies,  considering  the  size  of  the  dam,  its  general  condition  and 
he  downstream  damage  potential.  I 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 

BRIEF  ASSESSMENT  OF  GENERAL  CONDITION 

AND 

RECOMMENDED  ACTION 


Name  of  Dam: 

Bryant  Pond 

NDI  ID  No.  PA-00544/DER 

ID  No 

Owner : 

Estate  of  Glendora  Eryant 

State  Located: 

Pennsylvania 

County  Located: 

Luzerne 

Stream : 

Harveys  Creek 

Date  of  Inspection: 

11  June  1979 

Inspection  Team: 

Gannett  Fleming  Corddry 

and 

Carpenter,  Inc. 

Consulting  Engineers 
P.O.  Box  1963 

Harrisburg,  Pennsylvania  17105 


Based  on  visual  inspection,  available  records, 
calculations,  and  past  operational  performance,  Bryant  Pond 
Dam  is  in  very  poor  condition  and  is  judged  to  be  unsafe, 
emergency.  With  existing  conditions,  the  spillway  will  pass 
only  2  percent  of  the  PMF  without  overtopping  the  dam.  A 
failure  of  the  dam  will  increase  the  hazard  to  loss  of  life 
at  one  recently  constructed  home  downstream.  The  spillway 
capacity  is  rated  as  seriously  inadequate.  The  embankment 
has  been  overtopped  twice  in  its  operational  history. 
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Furthermore,  excessive  settlement  has  occurred  on  the 
embankment,  especially  on  the  downstream  rockfill,  over  its 
entire  operational  history.  This  has  contributed  to  the 
breaking  of  the  concrete  core-wall.  At  present,  the 
core-wall  is  broken  and  tilted  over  the  entire  length  of  the 
dam,  except  where  the  dam  was  breached  and  subsequently 
repaired.  As  the  core-wall  cannot  be  relied  upon  to  be 
effective,  the  embankment  is  considered  to  be  beyond  repair. 

The  attempted  repairs  by  the  Owner  were  not  designed  or 
made  in  accordance  with  good  engineering  practice  and  are 
inadequate.  The  repairs  to  the  breach  area  are  unsafe. 

The  outlet  works  is  considered  to  be  beyond  repair. 

There  is  no  means  of  drawing  down  the  reservoir. 

Representatives  of  the  Corps  of  Engineers  visited  the 
damsite  on  14  June,  1979.  A  telegram  was  sent  to  the 
Governor  of  the  Commonwealth  on  19  June,  1979  informing  him 
of  the  unsafe  conditions  at  the  dam  and  recommending  that  the 
dam  be  breached. 

The  following  measure  is  recommended  to  be  undertaken  by 
the  Owner  immediately: 

(1)  Draw  down  the  reservoir  and  then  breach  the  dam. 

The  breach  should  be  of  sufficient  size  that  it  is  not 
possible  to  impound  any  significant  quantity  of  water  behind 
the  dam  during  a  flood.  The  method  of  breaching  should  be  in 
accordance  with  good  engineering  practice.  The  breaching 
should  be  performed  under  the  supervision  of  a  professional 
engineer  and  it  should  be  carefully  accomplished  by  an 
experienced  contractor  to  avoid  creating  a  hazard  downstream. 
Any  structure  that  might  replace  the  existing  dam  should  be 
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SECTION  1 

PROJECT  INFORMATION 


1 . 1  General . 

a.  Authority.  The  Dam  Inspection  Act,  Public  Law 
92-367,  authorized  the  Secretary  of  the  Army,  through  the 
Corps  of  Engineers,  to  initiate  a  program  of  inspection  of 
dams  throughout  the  United  States. 

b.  Purpose .  The  purpose  of  the  inspection  is  to 
determine  if  the  dam  constitutes  a  hazard  to  human  life  or 
property. 

1 . 2  Description  of  Project. 

a.  Dam  and  Appurtenances.  Bryant  Pond  Dam  is  an 
earthfill  and  rockfill  dam  with  a  concrete  core-wall.  The 
earthfill  extends  along  the  upstream  side  of  the  core-wall 
and  the  rockfill  extends  along  the  downstream  side.  The 
dam,  including  the  main  and  auxiliary  spillways,  is 


425  feet  long.  The  design  height  is  19  feet.  The  main 
spillway  is  located  near  the  left  aDutment  of  tne  dam.  It 
is  a  series  of  concrete  slabs  forming  a  cascade  to  the 
natural  stream.  Other  than  its  exterior  lines  and  grades, 
details  of  the  main  spillway  are  unknown.  The  main 
spillway  crest  is  40  feet  long  and  5  feet  below  the  design 
top  of  the  dam.  The  auxiliary  spillway  was  designed  to  be 
a  175-foot  long  by  2-foot  deep  notch  in  the  concrete 
core-wall.  It  was  constructed  200  feet  long.  The 
auxiliary  spillway  was  designed  to  allow  water  to  flow  over 
the  rockfill  on  the  downstream  slope  of  the  embankment. 

The  outlet  works  is  located  directly  to  the  right  of  the 
main  spillway.  It  consists  of  two  2-foot  square  concrete 
conduits  with  concrete  sluice  gates  at  the  upstream  end. 

The  various  features  of  the  dam,  as  designed,  are  shown  on 
the  Plates  at  the  end  of  the  report.  The  existing  features 
are  shown  on  -the  Pfeotogra-p-hs  in  Appendix  D . 

b.  Location .  The  dam  is  located  on  Harveys  Creek, 
approximately  8.S  miles  northwest  of  West  Nanticoke, 
Pennsylvania.  Bryant  Pond  Dam  is  shown  on  USGS  Quadrangle, 
Harveys  Lake,  Pennsylvania,  with  coordinates  N41°19'00"  and 
W76°04'15"  in  Luzerne  County,  Pennsylvania.  Harveys  Lake 
is  located  upstream  from  Bryant  Pond  Dam  on  Harveys  Creek 
2.8  miles  northeast  of  Bryant  Pond  Dam.  A  location  map  is 
shown  on  Plate  1 . 

c.  Size  Classification.  Small  (16  feet  high, 

120  acre-feet,  existing  conditions). 

d.  Hazard  Classification.  High  hazard.  Downstream 
conditions  indicate  that  a  high  hazard  classification  is 
warranted  for  Bryant  Pond  Dam  (Paragraph  5. 1c. (5)). 

e.  Ownership .  Estate  of  Glendora  Bryant,  care  of 
Mr.  Burt  Bryant,  R.D.  2,  Dallas,  Pennsylvania. 

f.  Purpose  of  Dam.  Recreation. 

g.  Design  and  Construction  History.  Charles  S. 
Miles,  consulting  engineer  of  Wilkes-Barre,  designed  Bryant 
Pond  Dam  in  1913*  Construction  of  Bryant  Pond  Dam  probably 
commenced  in  1913  or  1914.  There  was  an  old  timber  crib 
dam  at  the  site  before  this  date.  The  dam  was  being 
constructed  by  Andrew  Raub,  executor  of  the  Samuel  Raub 
Estate,  who  was  the  original  owner.  The  dam  was  originally 


intended  for  recreation.  Construction  was  started  without 
the  knowledge  of  the  Pennsylvania  Water  Supply  Commission 
(PWSC),  who  was  legally  responsible  for  issuing  a  permit 


prior  to  construction.  The  PWSC, 
dam  was  being  constructed,  issued 
to  stop  construction  until  plans 
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Revised  plans  were  submitted  to  the  PWSC  in  late 
July  191-4,  and  a  permit  was  issued  dependant  upon  the 
removal  of  certain  poor  construction  conditions 
incorporated  into  the  original  construction.  The  dam  was 
inspected  by  the  PWSC  in  September,  November,  and 
December  1914.  Both  the  PWSC  inspection  reports  and  a 
letter  from  Mr.  Miles  indicate  that  the  requirements  of  the 
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accomplished.  Specifics  concerning  the  inspection  reports 
referenced  hereafter  are  in  Appendix  A. 


Bryant  and  Williams,  an  ice  company,  acquired  the 
dam  sometime  between  1920  and  1922.  Repairs  were  again 
ordered  after  the  next  PWSC  inspection  in  1922.  In  the 
PWSC  inspection  of  1923,  it  was  noted  that  only  some  minor 
repairs  had  been  accomplished.  Further  deterioration  was 
noted  in  the  inspections  of  192*1  and  1926,  when  repairs 
were  again  ordered.  Repairs  were  again  ordered  in  1928. 

An  inspection  by  the  Commonwealth  in  1929  noted  that  some 
repairs  had  been  made  but  that  the  dam  was  still  in  poor 
condition.  Additional  repairs  were  ordered.  Although  some 
further  repairs  were  accomplished,  the  Commonwealth 
threatened  legal  action  in  1931  if  all  the  required  repairs 
were  not  made.  The  Owner  accomplished  further  repairs  in 


1932  and  1933.  The  dam  was  overtopped  in  1933  for  a  depth 
of  0.5  foot;  it  was  reported  that  no  damage  was  done  to  the 
embankment.  Although  some  additional  work  was  done  in 
193^,  much  additional  remedial  work  remained. 

Repairs  were  again  ordered  in  1936;  these 
included  the  removal  of  flashboards  that  had  been  placed  on 
the  main  spillway  crest.  In  a  1938  inspection  by  the 
Commonwealth,  it  was  noted  that  the  flashboards  had  been 
removed,  that  two  ice  chutes  had  been  constructed  along  the 
top  of  the  dam,  but  that  other  repairs  had  not  been  made. 
The  Owner  stated  at  this  time  that  he  could  not  entail 
further  expense  for  repairs. 

The  Commonwealth  dropped  the  matter  until  1952, 
when  the  Pennsylvania  Fish  Commission  (PFC)  took  interest 
in  the  structure.  The  Commonwealth,  in  conjunction  with 
the  PFC,  inspected  the  dam.  Although  it  was  "in  a  state  of 
complete  disrepair",  with  numerous  defects,  it  was  the 
Commonwealth's  opinion  that  it  would  "last  another 
10  years".  The  Commonwealth  informed  the  PFC  in  1952  that 
the  dam  would  have  to  be  rebuilt,  but  that  rebuilding  or 
extensive  repairs  would  not  be  required  in  the  immediate 
future.  The  Commonwealth  informed  the  PFC  that  work  to  be 
undertaken  immediately  in  order  to  protect  the  structure 
for  the  immediate  future  included: 

"1.  Remove  all  brush,  trees,  etc.  from  the 

embankment  and  for  at  least  ten  feet  below 
the  dam. 

2.  Remove  enough  of  the  present  concrete  core 
wall  to  secure  a  leve  .  crest  throughout  its 
length.  This  will  cause  overtopping  to 
occur  as  a  relatively  thin  sheet  over  the 
entire  crest  length  and  prohibit 
concentrations  of  flow  at  a  few  spots. 

3.  Additional  heavy  stone  riprap  will  probably 
be  necessary  on  the  downstream  face  to 
provide  an  adequate  fill  to  support  the 
badly  cracked  core  wall. 

4.  It  may  be  necessary  to  place  some  thoroughly 
compacted  clay  fill  on  the  upstream  face  in 
the  area  of  the  spillway  to  cut  off 
excessive  leakage  at  that  point." 

The  PFC  leased  the  dam  about  this  time. 


There  was  a  misunderstanding  about  the  terms  of 
the  lease.  The  Owner  thought  that  the  PFC  would  repair  the 
dam.  He  wrote  to  the  Commonwealth  in  1971,  complaining 
about  its  condition,  which  he  claimed  was  hazardous.  The 
Commonwealth  responded  to  the  Owner  that,  although  it  was 
in  poor  condition,  it  was  not  in  imminent  danger  of 
failure.  In  January  1972,  the  PFC  confirmed  this  opinion 
in  a  letter  to  the  Commonwealth.  In  February  1972,  the 
Commonwealth  asked  the  PFC  if  they  intended  to  maintain  a 
dam  at  the  site;  the  Commonwealth  stated  that  the  dam  was 
in  poor  condition  and  that  "it  is  our  open  question  whethe 
the  existing  dam  should  be  rehabilitated  or  removed".  The 
PFC  responded  that  they  were  trying  to  settle  the  terms  of 
the  lease  with  the  Owner. 

The  Owner  reported  that,  two  days  prior  to  the 
peak  flow  from  Tropical  Storm  Agnes  in  June  1972,  a  dam 
upstream  failed,  causing  the  overtopping  of  Bryant  Pond  Dam 
and  the  breaching  of  the  embankment.  The  PFC  terminated 
their  lease  shortly  after  this.  Apparently,  nothing 
immediately  was  done  to  repair  the  embankment.  The  Owner 
engaged  an  engineer  to  determine  the  feasibility  of 
repairing  the  embankment.  The  engineer,  Sweinberg  and 
Kolesar  Associates,  of  Forty  Fort,  surveyed  the  embankment 
in  January  1975  (Plate  5). 

Tropical  Storm  Eloise  in  September  1975,  caused  a 
substantial  flow  through  the  already  breached  dam.  In 
October  1975,  the  Commonwealth  met  with  the  Owner  and 
inspected  the  dam.  The  Owner  stated  that  he  wanted  someone 
to  repair  it.  The  Commonwealth  stated  that  the  Owner  would 
have  to  fund  the  repairs  himself.  The  Owner  tried  to 
obtain  funds  from  the  Small  Business  Administration  (S BA). 
Their  loan  was  dependant  upon  approval  by  the  Commonwealth 
of  plans  to  repair  the  dam. 

Plans  were  submitted  to  the  Commonwealth  in 
January  1976.  The  plans  were  prepared  by  Sweinberg  and 
Kolesar  Associates.  The  plans  show  a  completely  new 
structure,  with  the  portion  of  the  existing  dam  to  remain 
to  be  determined  by  the  Commonwealth.  As  such  these  plans 
are  not  relevant  to  this  report. 

The  Owner  discussed  his  intentions  with  the 
Commonwealth  in  April  1976.  Previously,  the  Commonwealth 
had  indicated  that  the  plans  were  unsatisfactory  because 
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they  did  not  involve  an  analysis  of  the  existing  structure. 
Apparently  the  Owner  then  proposed  to  place  large  boulders 
"against  the  downstream  face  of  the  dam".  The  Commonwealth 
indicated  that  they  would  approve  this,  although  they  still 
would  consider  the  dam  to  be  in  an  unsatisfactory 
condition. 


The  Owner  acquired  some  funds  from  the  SBA.  He 
used  these  to  repair  the  dam  to  its  present  condition. 
Since  1975,  a  dwelling  has  been  constructed  about  one-half 
mile  downstream  from  the  dam  in  the  floodplain. 

h.  Normal  Operational  Procedure.  The  pool  is 
maintained  at  spillway  crest  with  excess  inflow  discharged 
over  the  spillway. 

1 . 3  Pertinent  Data . 
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Design  Conditions  Existing  Conditions 
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SECTION  2 


ENGINEERING  DATA 


2. 1  Design . 

a.  Data  Available.  Very  little  engineering  data 
were  available  for  review  for  the  structure  as  originally 
designed  or  as  modified  during  construction.  In  a  study 
performed  in  1914  by  the  Pennsylvania  Water  Supply 
Commission,  an  account  of  design  concepts,  geology, 
construction  materials  and  methods,  and  design  features 
was  prepared  for  the  components  of  the  dam  from  interviews 
with  the  Owner,  visual  inspection,  and  other  sources.  The 
1914  study  also  included  analyses  for  hydrology  and 
hydraulics.  A  summary  of  the  results  of  the  analyses  is 
on  file. 

b.  Design  Features.  The  project  is  described  in 
Paragraph  1.2a.  The  various  design  features  of  the  dam 
are  shown  on  the  Plates  at  the  end  of  the  Report.  The 
existing  features  are  shown  on  the  Photographs  in 
Appendix  D.  A  plan  and  profile  of  the  dam,  as  designed, 
are  shown  on  Plate  2.  During  construction,  the  auxiliary 
spillway  shown  on  this  plate  was  lengthened  to  200  feet. 
Also,  2  chutes  have  since  been  added  across  the  top  of  the 
dam  (Photograph  D).  A  typical  section  of  the  dam  as 
designed  is  shown  on  Plate  3.  A  profile  of  the  spillway 
is  shown  on  Plate  4. 

c.  Design  Considerations.  The  core-wall  is 
unreinforced  and  relatively  thin.  It  is  shown  as  being 
2  feet  thick  on  Plate  3.  The  1914  Pennsylvania  Water 
Supply  Commission  Report  states  that  the  trench  in  which 
the  core-wall  is  founded  is  4  to  6  feet  deep.  The  trench 
caved  in  during  construction  and  the  trench  was 
re-excavated  and  filled  with  concrete  to  a  thickness  of  3 
to  4  feet.  The  core-wall  was  carried  up  for  a  height  of 
8  feet  with  a  design  thickness  of  2  feet,  at  which  point 
the  wall  was  battered  to  a  thickness  of  1  foot  at  its  top. 
It  is  not  certain  the  wall  was  designed  to  carry  the 
anticipated  loads. 

2.2  Construction. 


a.  Data  Available.  Construction  data  for  the 
original  structure  that  are  available  for  review  consist 
of  the  information  contained  in  the  1914  report  prepared 
by  the  Pennsylvania  Water  Supply  Commission.  The 
Pennsylvania  Water  Supply  Commission's  first  report,  of 
the  dam  as  partially  constructed,  stated: 
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"No  care  has  been  taken  to  make  an  impervious 
embankment.  The  surface  of  the  ground  has  not 
been  stripped,  and  the  logs  of  the  old  timber 
crib  have  not  been  entirely  removed;  the  old 
creek  channel  has  been  filled  with  rock  from  the 
upstream  toe  to  the  core  wall;  the  earth  has 
been  brought  to  the  dam  in  scrapers  and  dumped 
in  a  loose  fill,  no  attempt  being  made  to 
deposit  it  in  layers,  or  to  pick  out  the  stone, 
and  the  only  means  of  compacting  it  was  the 
travel  over  it." 


As  noted  in  Paragraph  1.2g,  the  Pennsylvania 
Water  Supply  Commission  ordered  changes  to  be  made.  In 
particular,  it  ordered  future  earthfill  to  be  placed  in 
layers  and  compacted,  the  logs  of  the  old  timber  dam 
removed,  and  the.  stones  in  the  creek  bed  removed. 

The  records  state  that  these  orders  were 
complied  with.  It  should  be  noted  that  the 
partially-constructed  uncompacted  embankment  on  an 
unstripped  foundation  was  allowed  to  remain.  Furthermore, 
the  records  state  that  no  attempt  was  made  to  compact  the 
rockfill  on  the  downstream  side  of  the  core-wall. 

b.  Construction  Considerations.  It  appears  that 
initially  the  dam  was  poorly  constructed.  This  may 
explain  its  poor  performance  history. 

2.3  Operation .  There  are  no  formal  records  of  operation. 
The  records  in  the  PennDER  files  indicate  the  embankment 
has  performed  poorly. 

2  .4  Evaluation . 

a.  Availability ♦  Engineering  data  were  provided  by 
the  Bureau  of  Dam  Safety,  Obstructions,  and  Storm  Water 
Management,  Department  of  Environmental  Resources,  Common¬ 
wealth  of  Pennsylvania.  The  Owner  made  himself  available 
for  information  during  the  day  of  the  inspection. 

b.  Adequacy .  The  type  and  amount  of  design  data  and 
other  engineering  data  are  limited,  and  the  assessment  must 
be  based  on  the  combination  of  available  data,  visual 
inspection,  performance  history,  hydrologic  assumptions, 
and  hydraulic  assumptions. 

c.  Validity .  There  is  no  reason  to  question  the 
validity  of  the  available  data.  Some  of  the  data  is  in 
conflict,  but  the  conflicts  are  relatively  minor. 


SECTION  3 


VISUAL  INSPECTION 


3 . 1  Findings . 

a.  General .  The  overall  appearance  of  the  dam  is 
very  poor.  Deficiencies  were  observed  as  noted  below.  A 
sketch  of  the  dam  with  the  location  of  deficiencies  is 
presented  in  Appendix  B  on  Plate  B-1.  Survey  information 
acquired  for  this  report  is  summarized  in  Appendix  B.  On 
the  day  of  the  inspection,  the  pool  was  0.6  foot  above 
spillway  crest.  The  design  main  spillway  is  termed  the 
spillway  hereafter. 


b.  Embankment .  The  embankment  is  in  very  poor 
condition.  Thicx  brush  is  growing  along  50  percent  of  the 
upstream  slope  and  at  the  right  abutment  of  the  downstream 
slope.  The  upstream  slope  in  the  60-foot  long  reach  that 
was  breached  during  Tropical  Storm  Agnes  is  vertical  with 
evidence  of  a  minor  amount  of  erosion.  The  top  width  in 
this  breached  area  is  6  feet.  The  Owner  reported  that  this 
area  was  repaired  after  Tropical  Storm  Eloise,  but  that  he 
had  insufficient  funds  to  complete  the  repairs.  Therefore, 
the  downstream  slope  of  the  repaired  breach  section  has 
been  left  vertical  for  4  to  5  feet.  At  the  bottom  of  the 
vertical  drop,  rockfill  extends  to  the  toe  of  the  slope. 

At  the  top  of  the  dam  in  the  breach  area,  a  1-foot  by 
2-foot  by  6-inch  deep  depression  was  observed. 

The  top  of  the  core-wall  is  visible  along  the  top 
of  the  dam,  except  in  the  breach  area.  It  tilts  about  45° 
downstream  along  the  entire  top  of  the  dam  except  in  the 
breach  area,  where  it  has  been  washed  away,  and  in  certain 
other  areas,  where  it  has  broken  off  and  is  lying  on  the 
downstream  slope.  The  top  of  the  earthfill  on  the  upstream 
side  of  the  core-wall  is  uneven.  It  is  a  maximum  of 
1  .6  feet  below  its  design  elevation  except  adjacent  to  the 
spillway,  where  it  is  2.7  feet  below  its  design  elevation. 
The  top  of  the  core-wall,  except  at  the  breach  area,  is  a 
maximum  of  2.3  feet  below  its  design  elevation.  The 
exisiting  profiles  are  shown  in  Appendix  B. 


The  rockfill  on  the  downstream  side  of  the 
core-wail  is  very  uneven.  Beneath  one  of  the  ice  chutes  it 
is  washed  out.  The  rockfill  is  covered  with  large,  broken 
pieces  of  concrete.  Some  of  these  are  part  of  the 
core-wall.  The  Owner  reported  that  others  are  the  remains 
of  an  old  ice  house  that  he  used  in  lieu  of  rock  fill  to 
repair  the  embankment.  Seepage  was  observed  downstream 
from  the  embankment.  Directly  at  the  toe  of  the  embankment 
a  seep  estimated  at  1  gpm  was  flowing  from  a  20C  square 
foot  wet  area.  About  50  feet  downstream  the  seepage 
increased  to  about  10  gpm  at  a  localized  area.  This 
seepage  then  flowed  to  the  creek.  At  the  creek,  the  total 
seepage  was  estimated  at  20  gpm.  As  a  result  of  the 
previous  ove r popp ings ,  the  entire  area  downstream  from  the 
dam  is  covered  with  sediment  ana  debris.  Additional 
seepage  was  observed  near  the  outlet  works,  as  described 
hereaf ter . 


c.  Appurtenant  Structures.  The  spillway  is  in 
fair  condition.  As  water  was  flowing  over  it,  a  detailed 
visual  inspection  was  not  possible.  It  was  noted  that  the 
downstream  edges  of  the  cascades  were  jagged  and  eroded. 
Cracks  were  observed  in  the  cascade  slabs.  The  spillway 
walls  along  the  cascade  are  low.  The  top  of  wall  is 
0.6  foot  above  the  cascade  at  one  point.  The  area  to  the 
left  of  the  left  spillway  wall  is  rockfill  covered  with 
poorly  placed  concrete.  At  the  downstream  toe  of  this 
area,  seepage  estimated  at  10  gpm,  including  a  localized 
seep  of  5  gpm,  was  observed.  The  core-wall  to  the  left  of 
the  spillway  is  intact.  Cracks,  which  extend  entirely 
through  the  structure,  were  observed  at  4  locations.  The 
wall  is  tilted  forward  near  its  center;  it  is  also  bowed. 

There  was  no  evidence  of  an  auxiliary  spillway. 

It  apparently  was  washed  out  or  it  was  indiscernable  from 
the  remainder  of  the  core-wall. 

The  outlet  works  is  in  very  poor  condition.  The 
remains  of  the  gate  operator  were  observed  immediately 
upstream  of  the  spillway.  At  the  downstream  end,  a  flow  of 
about  1  cfs  was  discharging  from  the  right  conduit.  No 
flow  was  visible  from  the  left  conduit.  Although  the 
conduits  were  reportedly  constructed  of  concrete,  they 
appear  to  be  dry  masonry  covered  with  concrete.  It  is 
possible  to  see  daylight  through  the  left  side  of  the  left 
conduit.  Seepage  estimated  at  20  gpm  was  observed 


immediately  downstream  from  the  conduits.  The  Owner 
reported  that  an  attempt  had  been  previously  made  to  plug 
the  conduits  with  concrete  and  soil.  He  stated  that  the 
attempt  was  not  entirely  successful. 

d.  Reservoir  Area.  Harveys  Lake,  which  controls 
about  50  percent  of  the  drainage  area,  was  visited  on  the 
day  of  the  inspection.  Harveys  Lake  watershed  mostly 
consists  of  wooded  rolling  hills  and  the  lake  itself. 
Conditions  at  the  outlet  to  the  lake  are  sketched  in 
Appendix  C.  The  uncontrolled  drainage  area,  which  is  below 
the  Harveys  Lake  drainage  area,  is  mostly  wooded  with 
rolling  hills.  Some  of  it  is  swampy.  The  remains  of  the 
dam  upstream  of  Bryant  Pond,  which  failed  at  the  start  of 
Tropical  Storm  Agnes,  were  observed.  Development  in  the 
uncontrolled  drainage  area  is  minor.  About  3  families  live 
along  the  shore  of  Bryant  Pond. 

e.  Downstream  Conditions.  Immediately  downstream 
from  Bryant  Pond  Dam  is  a  small  bridge  that  provides  access 
for  the  families  who  live  to  the  left  of  the  damsite. 

About  0.5  mile  downstream  is  one  dwelling  built  on  the 
fringes  of  the  floodplain.  The  dwelling  appeared  to  be  of 
recent  construction.  Four  persons  were  observed  at  the 
dwelling  on  the  day  of  the  inspection.  About  300  feet 
downstream  from  the  dwelling  is  a  12-foot  high  roadway 
embankment  with  four  6-foot  diameter  corrugated  metal 
culverts.  About  4  miles  downstream  from  the  roadway  is 
Harveys  Creek  Canal  Diversion  Structure,  which  is  owned  by 
Pennsylvania  Gas  and  Water  Company  and  which  is  used  for 
water  supply.  At  the  upstream  end  of  the  reach  between  the 
roadway  embankment  and  the  diversion  structure,  there  are  a 
few  dwellings  about  15  to  20  feet  above  streambed.  The 
remainder  of  the  reach  is  wooded  and  uninhabited.  Access 
to  Bryant  Pond  Dam  is  from  a  public  road  near  the  right 
side  of  the  dam  via  a  short  unpaved  private  road. 


-15- 


SECTION  4 


OPERATIONAL  PROCEDURES 


4.1  Procedure .  The  reservoir  is  maintained  at  spillway 
crest,  Elevation  1104.7,  with  excess  inflow  discharging 
over  the  spillway  and  into  Harveys  Creek.  The  emergency 
drawdown  outlet  works  is  inoperable. 

4.2  Maintenance  of  Dam.  The  dam  is  visited  very 
frequently  by  the  Owner.  Informal  inspections  of  the  dam 
are  made  by  the  Owner.  Formal  inspections  are  not  made. 
Brush  is  cut  at  irregular  intervals.  As  described  in 
Paragraph  1.2g,  the  many  repairs  ordered  for  this  dam  have 
essentially  not  been  made.  The  repairs  that  have  been  made 
do  not  follow  good  engineering  practice. 

4.3  Maintenance  of  Operating  Facilities.  The  operating 
facilities  are  not  operable. 

4.4  Warning  Systems  in  Effect.  The  Owner  stated  that 
there  is  no  emergency  operation  and  warning  system. 

4.5  Evaluation  of  Operational  Adequacy.  The  maintenance 
of  the  embankment  and  spillway  is  very  poor.  The  outlet 
works  is  not  operational  nor  could  it  be  made  operational. 
Inpsections  are  necessary  to  detect  hazardous  conditions  at 
the  dam.  An  emergency  operation  and  warning  system  is 
necessary  to  mitigate  the  hazards  downstream,  should  stress 
become  evident  at  the  dam.  Judging  by  the  records  in  the 
PennDER  files,  the  Owner  does  not  have  the  resources  to 
maintain  and  repair  the  structure. 
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SECTION  5 


HYDROLOGY  AND  HYDRAULICS 


5.1  Evaluation  of  Features. 


a.  Design  Data.  The 
Commission  prepared  a  report 
Owner,  prior  to  issuing  a  pe 
construction  of  the  dam.  In 
the  design  spillway  capacity 
This  was  the  combined  capaci 
in  Section  3,  the  auxiliary 

For  the  existing  s 
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(Appendix  C) . 
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b.  Experience  Data.  The  dam  was  overtopped  in  1933 
by  6  inches.  No  damage  was  reported  from  this  overtopping. 
It  was  overtopped  and  breached  during  Tropical  Storm  Agnes 
in  June  1972,  apparently  because  of  an  upstream  dam 
failure.  The  breach  was  not  repaired  when  the  dam  was 
again  overtopped  by  Tropical  Storm  Eloise  in 

September  1975.  It  is  not  possible  to  estimate  the  flow 
for  these  overtoppings  because  the  then  existing  top  of  dam 
profile  is  uncertain. 

c .  Visual  Observations. 

(1)  General .  The  visual  inspection  of  Bryant 
Pond  Dam  which  is  described  in  Section  3,  resulted  in  a 
number  of  observations  relevant  to  hydrology  and 
hydraulics.  These  observations  are  evaluated  herein  for 
the  various  features. 
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(4)  Reservoir  Area.  No  conditions  were  observed 
in  the  reservoir  area  that  might  present  significant  hazard 
to  the  dam.  On  the  day  of  the  inspection,  a  visit  was  made 
to  Harveys  Lake  Dam.  There  is  a  roadway  and  culvert 
immediately  downstream  from  the  dam  (Photograph  J).  It 
appeared  that  the  roadway  and  culvert  would  be  the  control 
for  all  but  low  flows.  This  is  confirmed  by  the  analysis 
in  Appendix  C. 

The  breached  dam  observed  upstream  from 
Bryant  Pond  Dam  confirms  the  Owner's  statement  of  a 
upstream  dam  failure.  However,  judging  by  the  size  of  the 
upstream  dam,  substantial  additional  inflow  to  Bryant  Pond 
must  have  been  occuring  for  the  upstream  dam  to  overtop 
Bryant  Pond  Dam. 

The  assessment  of  the  dam  is  based  on 
existing  conditions.  The  effects  of  future  development  are 
not  considered. 

(5)  Downstream  Conditions.  No  conditions  that 
would  present  a  hazard  to  the  dam  were  observed  downstream. 
Although  the  recently  constructed  dwelling  is  at  the 
fringes  of  the  floodplain,  the  roadway  immediately 
downstream  of  it  makes  its  probability  of  being  flooded 
high,  were  a  failure  of  Bryant  Pond  Dam  to  occur.  The 
other  dwellings  near  the  creek  are  sufficiently  high  that, 
although  property  damage  might  occur,  the  probability  of 
loss  of  life  is  low.  Harveys  Creek  Diversion  Structure 
might  sustain  minimal  damage  from  a  failure  of  Bryant  Pond 
Dam.  Because  of  the  number  of  persons  observed  at  the 
recently  constructed  dwelling  on  the  day  of  the  inspection, 
a  high  hazard  classification  is  warranted  for  Bryant  Pond 
Dam.  Access  to  Bryant  Pond  Dam  is  good. 

d .  Overtopping  Potential. 

(1)  Spillway  Design  Flood.  According  to  the 
criteria  established  by  the  Office  of  the  Chief  of 
Engineers  (OCE) ,  the  Spillway  Design  Flood  (SDF)  for  the 
size  (Small)  and  hazard  potential  (High)  of  Bryant  Pond  Dam 
varies  between  the  Probable  Maximum  Flood  (PMF)  and  the 
1/2  PMF.  Because  of  the  small  downstream  population,  the 
1/2  PMF  is  selected  as  the  SDF. 
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(2)  Description  of  Model.  The  watershed  was 
modelled  with  the  HEC-1DB  computer  program.  The  HEC-1DB 
computer  program  computes  a  PMF  runoff  hydrograph  and 
routes  the  flows  through  both  reservoirs  and  stream 
sections.  In  addition,  it  has  the  capability  to  simulate 
an  overtopping  dam  failure. 

The  PMF  inflow  component  to  Harveys  Lake  Dam 
was  computed  and  routed  through  the  dam.  The  outflow  was 
routed  downstream  and  combined  with  the  uncontrolled  PMF 
inflow  component  to  Bryant  Pond  Dam.  The  combined  flow  was 
routed  through  Bryant  Pond  Dam.  Identical  methods  were 
used  for  various  percentages  of  the  PMF. 

(3)  Summary  of  Results.  Pertinent  results  are 
tabularized  at  the  end  of  Appendix  C.  The  analysis  reveals 
that  the  existing  Bryant  Pond  Dam  can  pass  2  percent  of  the 
PMF  without  overtopping.  It  is  estimated  that,  with  its 
design  conditions,  Bryant  Pond  Dam  could  have  passed  about 
20  percent  of  the  PMF.  This  latter  case  was  not  modelled 
on  the  computer. 

(4)  Spillway  Adequacy.  The  criteria  for  rating 
a  spillway  is  presented  in  Appendix  C.  Since  the  dam 
cannot  pass  the  1/2  PMF,  a  further  analysis  was  performed. 
It  was  assumed  that  Harveys  Lake  Dam  would  not  fail.  It 
was  also  assumed  that  no  inflow  occured  downstream  of 
Bryant  Pond  Dam.  In  addition,  it  was  assumed  that  Bryant 
Pond  Dam  would  develop  a  breach  60  feet  wide  0.1  hour  after 
being  overtopped  by  0.3  foot.  A  breach  of  this  size 
results  in  an  outflow  of  about  8,300  cfs.  The  resulting 
outflow  was  routed  downstream.  The  locations  of  cross 
sections  used  for  routing  are  shown  on  Plate  C-1 .  For  the 
3  percent  PMF  storm,  the  water  surface  near  the  recently 
constructed  dwelling  would  increase  8.3  feet  over  the  water 
surface  that  would  occur  if  the  dam  did  not  fail.  For  the 
1/2  PMF  storm,  there  is  not  a  significant  increase  in  water 
surface  because  the  peak  storm  flow,  exclusive  of  any  dam 
failure,  is  close  to  the  peak  flow  with  dam  failure.  The 
spillway  capacity  is  rated  as  seriously  inadequate. 
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SECTION  6 


STRUCTURAL  STABILITY 


6 . 1  Evaluation  of  Structural  Stability. 


a .  Visual  Observations. 

(1)  General .  The  visual  inspection  of  Bryant 
Pond  Dam,  which  is  described  in  Section  3,  resulted  in  a 
number  of  observations  relevant  to  structural  stability. 
These  observations  are  evaluated  herein  for  the  various 
f  eatures . 


(2)  Embankment .  Brush  and  trees  growing  on  or 
near  the  embankment  are  undesirable.  The  performance 
history  of  the  embankment  indicates  that  excessive 
settlement  has  been  occurring  almost  constantly  since  the 
embankment  was  completed.  The  records  are  replete  with 
orders  to  raise  and  repair  the  embankment,  especially  the 
downstream  rockfill.  As  none  of  the  repairs  were  ever 
fully  completed,  as  stated  in  the  records,  it  is  not 
possible  to  determine  the  amount  of  settlement  occurring 
over  any  given  period.  As  noted  in  Section  2,  the  initial 
poor  construction  practices  may  be  the  cause  of  the  poor 
performance. 


The  seepage  observed  downstream  from  the 
embankment  is  significant.  As  some  of  the  seepage  areas 
are  localized,  they  may  indicate  a  flow  concentration 
through  parts  of  the  embankment.  As  the  area  downstream 
from  the  embankment  is  covered  with  sediment  and  debris, 
and  because  seepage  could  be  occurring  beneath  the 
sediment,  a  full  assessment  of  the  seepage  is  not  possible. 

As  noted  in  Section  2,  it  is  uncertain  that 
the  thin,  unreinforced  concrete  core-wall  was  properly 
designed  to  sustain  the  anticipated  loads.  As  the  rockfill 
downstream  settled,  the  passive  pressures,  which  may  have 
been  relied  upon  in  design,  never  fully  developed.  In  its 
present  state,  the  concrete  of  the  core-wall  is  in  good 
condition.  The  top  section  of  the  core-wall  appears  to 
have  been  overstressed  and  therefore  failed.  The  core-wall 
beneath,  where  visible,  appears  to  be  close  to  vertical. 
However,  judging  by  its  present  condition  and  performance 
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history,  the  core-wall  cannot  be  relied  upon  to  resist 
embankment  loads  or  to  act  as  a  cutoff.  As  replacement  of 
the  core-wall  would  require  the  excavation  of  the 
embankment,  the  embankment  is  considered  to  be  beyond 
repair . 

(3)  Appurtenant  Structures.  The  conditions  at 
the  spillway  are  an  indication  of  the  lack  of  maintenance. 
The  low  side  wall  is  a  hydraulic  design  deficiency.  The 
seepage  observed  from  the  toe  of  the  embankment  at  each 
side  of  the  spillway  may  be  emanating  from  the  spillway, 
judging  by  the  open  areas  in  the  spillway  walls  and  the 
cracks  in  the  spillway  slabs.  Judging  by  the  poor 
condition  of  the  concrete  conduits  at  the  downstream  end, 
it  is  not  certain  the  outlet  works  conduits  are  watertight. 
Some  of  the  seepage  observed  immediately  downstream  from 
the  right  conduit  may  have  been  emanating  from  the  conduit. 
The  Owner's  plugging  of  the  conduits  was  not  totally 
successful.  The  upstream  closure  is  unreliable. 
Furthermore,  there  is  no  way  of  drawing  down  the  reservoir, 
As  repair  of  the  outlet  works  would  require  its  complete 
replacement,  the  outlet  works  is  considered  to  be  beyond 
repair. 


b.  Design  and  Construction  Data.  There  is  no  record 
of  a  stability  analysis  for  the  embankment  or  of  a 
structural  design  for  the  core-wall.  Both  the  design  and 
the  construction  methods  used,  as  previously  described,  are 
def icient . 

c.  Operating  Records.  There  are  no  formal  records 
of  operation.  As  noted  previously,  the  performance  history 
of  the  embankment  is  poor. 

d.  Post-construction  Changes.  The  records  in  the 
PennDER  files  indicate  that  the  repairs  that  have  been 
attempted  were  not  accomplished  adequately  because  of 
insufficient  funding  and  lack  of  knowledge  of  good  dam 
design  and  maintenance.  Not  repairing  the  washout,  which 
presently  exists  on  the  embankment,  leaves  the  core-wall 
with  less  downstream  support  than  in  other  areas.  In  view 
of  its  performance  history,  this  is  of  concern.  The 
repairs  made  to  the  breach  that  was  created  during  Tropical 
Storm  Agnes  are  of  major  concern.  The  breached  area  was 
repaired  with  soil  of  unknown  quality.  The  method  of 
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placement  is  not  known.  The  existing  topwidth  in  this  area 
is  6  feet.  The  upstream  side  of  the  repaired  breach  area 
is  vertical  for  the  upper  2  feet.  The  downstream  side  is 
vertical,  at  one  area,  for  the  upper  5  feet.  A  depression 
on  the  top  of  this  area  was  noted.  Should  the  repaired 
area  become  saturated,  for  whatever  reason,  the  stability 
of  the  repaired  area  would  be  less  than  marginal.  A 
failure  of  this  area  would  re-create  the  breach  caused 
during  Tropical  Storm  Agnes.  There  is  no  certainty  that 
the  breach  would  not  develop  beyond  its  past  size. 

e.  Seismic  Stability.  Bryant  Pond  Dam  is  located  in 
Seismic  Zone  1 .  Normally  it  can  be  considered  that  if  a 
dam  in  this  zone  has  adequate  factors  of  safety  under 
static  loading  conditions,  it  can  be  assumed  safe  for  any 
expected  earthquake  loading.  However,  there  is  no  evidence 
to  suggest  that  the  embankment  would  be  stable  during  an 
earthquake . 
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SECTION  7 


ASSESSMENT,  RECOMMENDATIONS,  AND 
PROPOSED  REMEDIAL  MEASURES 


7 . 1  Dam  Assessment. 

a .  Saf  ety . 

(1)  Based  on  visual  inspection,  available 
records,  calculations,  and  past  operational  performance, 
Bryant  Pond  Dam  is  in  very  poor  condition  and  is  judged  to 
be  unsafe,  emergency.  With  existing  conditions,  the 
spillway  will  pass  only  2  percent  of  the  PMF  without 
overtopping  the  dam.  A  failure  of  the  dam  will  increase 
the  hazard  to  loss  of  life  at  one  recently  constructed  home 
downstream.  The  spillway  capacity  is  rated  as  seriously 
inadequate.  The  embankment  has  been  overtopped  twice  in 
its  operational  history. 

(2)  Furthermore,  excessive  settlement  has 
occurred  on  the  embankment,  especially  on  the  downstream 
rockfill,  over  its  entire  operational  history.  This  has 
contributed  to  the  breaking  of  the  concrete  core-wall.  At 
present,  the  core-wall  is  broken  and  tilted  over  the  entire 
length  of  the  dam,  except  where  the  dam  was  breached  and 
subsequently  repaired.  As  the  core-wall  cannot  be  relied 
upon  to  be  effective,  the  embankment  is  considered  to  be 
beyond  repair. 

(3)  The  attempted  repairs  by  the  Owner  were  not 
designed  or  made  in  accordance  with  good  engineering 
practice  and  are  inadequate.  The  repairs  to  the  breached 
area  are  unsafe. 

(4)  The  outlet  works  is  considered  to  be  beyond 
repair.  There  is  no  means  of  drawing  down  the  reservoir. 

b.  Adequacy  of  Information.  The  information 
available  is  such  that  an  assessment  of  the  condition  of 
the  dam  can  be  inferred  from  the  combination  of  visual 
inspection,  past  performance,  and  computations  performed 
prior  to  and  as  part  of  this  study. 


c.  Urgency .  The  recommendation  in  Paragraph  7.2 
should  be  implemented  immediately. 

d .  Necessity  for  Further  Investigations. 
Accomplishment  of  the  measure  outlined  in  Paragraph  7.2 
will  not  require  further  investigations  by  the  Owner. 

7 .2  Recommendations  and  Remedial  Measures. 

a.  The  following  measure  is  recommended  to  be 
undertaken  by  the  Owner  immediately: 

(1)  Draw  down  the  reservoir  and  then  breach  the 
dam.  The  breach  should  be  of  sufficient  size  that  it  is 
not  possible  to  impound  any  significant  quantity  of  water 
behind  the  dam  during  a  flood.  The  method  of  breaching 
should  be  in  accordance  with  good  engineering  practice. 

The  breaching  should  be  performed  under  the  supervision  of 
a  professional  engineer  and  it  should  be  carefully 
accomplished  by  an  experienced  contractor  to  avoid  creating 
a  hazard  downstream.  Any  structure  that  might  replace  the 
existing  dam  should  be  considered  a  new  structure  by  the 
Commonwealth.  Due  consideration  of  the  poor  performance 
history  of  the  existing  features  of  the  dam  should  be  given 
before  an  attempt  is  made  to  incorporate  them  into  a  new 
structure. 
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CHECKLIST  -  VISUAL  INSPECTION 


VISUAL  INSPECTION 


UNGATFD  SPILLWAY 


INSTRUMENTATION 


DOWNSTREAM  CHANNEL 


C*/)r/p  D  iv  eysii orj  Syrivc n/ee~  'PestnC-/  i 

/Or  1C  t  u. . 


REMAINS  OF  OUTLET 
WORKS  GATE 
OPERATOR - \ 


UPPER  4'  TO  5! _ 

OF  SLOPE  VERTICAL 

VERTICAl _ ^ 

UPSTREAM  SLOPE 
NEAR  TOP  , 

l‘x  2’x  6"  DEEP  / 
DEPRESSION 


CORE  WALL  INTACT 
BUT  CRACKED,  TILTING, 
AND  BOWED 


v  5  GPM  LOCALIZED 
Jo^lO  GPM  TOTAL 


SPILLWAY 


20  GPM 


I  CFS  FLOWING  FROM 
RIGHT  CONDUIT 


BREACH  AREA 


SEDIMENT  FROM 
PREVIOUS  BREACH 


>20  GPM 


10  GPM 

Cr^L  . 


NO  RIPRAP  ON^^ 
UPSTREAM  SLOPES 


VARIES  6‘  TO  17* 


^SWAMP 

_ OLD  ICE  CHUTE 

WASHOUT  BENEATH 

ROCKFILL  AND  BROKEN  CONCRETE 


ELEVATION  VARIES- 


BRUSH 


^ _ CORE-WALL  TILTED  45°±  AND 

BROKEN  (TYPICAL  FOR  ALL 
EXCEPT  BREACH  AREA) 

NOTE:  UPSTREAM  AND  DOWNSTREAM 
SLOPES  TOO  VARIABLE  TO  ESTIMATE 


BRUSH 
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APPENDIX  C 


HYDROLOGY  AND  HYDRAULICS 


In  the  recommended  Guidelines  for  Safety  Inspection  of  Dams, 
the  Department  of  the  Army,  Office  of  the  Chief  of  Engineers  (OCE), 
established  criteria  for  rating  the  capacity  of  spillways.  The  recom¬ 
mended  Spillway  Design  Flood  (SDF)  for  the  size  (small,  intermediate, 
or  large)  and  hazard  potential  (low,  significant,  or  high)  classification 
of  a  dam  is  selected  in  accordance  with  the  criteria.  The  SDF  for 
those  dams  in  the  high  hazard  category  varies  between  one-half  of  the 
Probable  Maximum  Flood  (PMF)  and  the  PMF.  If  the  dam  and  spillway 
are  not  capable  of  passing  the  SDF  without  overtopping  failure,  the 
spillway  capacity  is  rated  as  inadequate.  If  the  dam  and  spillway  are 
capable  of  passing  one-half  of  the  PMF  without  overtopping  failure, 
or  if  the  dam  is  not  in  the  high  hazard  category,  the  spillway  capacity 
is  not  rated  as  seriously  Inadequate.  A  spillway  capacity  is  rated  as 
seriously  inadequate  if  all  of  the  following  conditions  exist: 

(a)  There  is  a  high  hazard  to  loss  of  life  from  large  flows 
downstream  of  the  dam. 

(b)  Dam  failure  resulting  from  overtopping  would  significantly 
increase  the  hazard  to  loss  of  life  downstream  from  the  dam  from  that 
which  would  exist  Just  before  overtopping  failure. 

(c)  The  dam  and  spillway  are  not  capable  of  passing  one-half 
of  the  PMF  without  overtopping  failure. 


APPENDIX  C 


S 


OwG  c  h  i-uh  ■ 


Name  of  Stream: 


M 


River  Basin 

Ktt  i^- 


Name  of  Dam:  n  k.  s/ 

7.  i  — 

it  ~  ^ 

ND»  ID  No . :  >7;  cT  J?  ^  V  V 

DER  ID  No. :  ^/£) 

-±± 

Latitude:  N  7/ °  J9'G0' 

Lonqltude:  K 

o¥'iz" 

Top  of  Dam  (low  spot)  Elevation:  _ 

Hoe*,  j 

Streambed  Elevation: 

Height  of  Dam: 

ft 

Reservoir  Storage  at  Top  of  Dam  Elevation: 

acre-ft 

Size  Category:  u 

Hazard  Category:  J-j  X64 
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Name  of  Stream:  li  f\ -y  r  C  ... 

Name  of  Dam:  B kv^mt  Pok\  _ 

NB9  ID  :  _ _ _ _ 

DDR-IO  No.: _ _ 

Latitude:  _J\[ — /-?  ^  C  longitude:  K/ 
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PMF  Rainfall  Index  = 
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Hydromet.  40  Hydromet.  33 

(Susquehanna  Basin)  (Other  Basins) 

Zone 

N/A  N/A 

Geographic  Adjustment  Factor 
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Revised  Index  Rainfall 
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Percent 
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Data  for  Dam  at  Outlet  of  Subarea  A 
(see  Sketch  on  Sheet  C-  H ) 

Name  of  Dam:  H  rtgvey-l _ 

Height: _ Ft  — _  (existing) 


Spillway  Data: 

Top  of  Dam  Elevation 
Spillway  Crest  Elevation 
Spillway  Head  Available  (ft) 
Type  Spillway _ 


Existing 

Conditions 


11 C"  Value  -  Spillway 
Crest  Length  -  Spillway  (ft) 

Spillway  Peak  Discharge  (cfs) 
Auxiliary  Spillway  Crest  Elevation 
Auxiliary  Spillway  Head  Available  (ft) 
Type  Auxiliary  Spillway _ 


"C"  Value  -  Auxiliary  Spillway 

Crest  Length  -  Auxiliary  Spillway  (ft)  _ 

Auxiliary  Spillway 

Peak  Discharge  (cfs)  _ 

Combined  Spillway  Discharge  (cfs) 
Spillway  Rating  Curve:  pRo*v\  ZL 
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Data  for  Dam  at  Outlet  of  Subarea 


Name  of  Dam:  t\  A\/£.y  £.  L  Pi 

Storage  Data: 


Storage 


Elevation 

Area 

(acres) 

million 

-flflls... 

a  ere -ft 

=  ELEVO* 

0 

0 

0 

-  ELEV1 

65cl  =  A1 

777  3 

^3,S54=  SI 

102. 

/^go 

/02o 

- 7 - 

Remarks 


★  ★ 


*  ELEVO  =  ELEV1  -  pS^Aj) 

**  Planlmetered  contour  at  least  10  feet  above  top  of  uam 

Reservoir  Area  at  Top  of  Dam  Is  I  G  percent  of  watershed. 


Remarks 


vi'  E.  r,  a  i  '  rJ  m 


River  Basin 


Name  of  Stream:  (Zqei  ±L 

Name  of  Dam :  \ 

NDS-ID-Ne. : _ _ 

DER-tD  No. : _ 

Latitude:  N  Ml°  iV  OO  '' 


Drainage  Area : 


i  M  ■  2 


Longitude:  W  7 £  °  OH  '  /S  " 
_ _ sq .  mile 


Data  for  Subarea: 


£=L 


_ (see  Sketch  on  Sheet  C-H  ) 

Name  of  Dam  at  Outlet  of  Subarea:  H  A*v/ty  S  L^-x'.ET _ 

Drainage  Area  of  Subarea: _ ,  fe>  2- _  sq.  mile 

Subarea  Characteristics: 

Assumed  Losses:  1.0-lnch  initial  abstraction  +  0.05  ln/hr 

The  following  are  measured  from  outlet  of  subarea  to  the 
point  noted: 

L  =  Length  of  Main  Watercourse  extended  to  the  divide  =  hi /A  mile 
Lca  =  Length  of  Main  Watercourse  to  the  centroid  =  Ki  /  mile 

From  NAB  Data:  12 

Cp  =  0 »  ~3  O 


J 


Pl  /,  T  (£ 

CtrJTK 


t  in)  L  A  i<^E 


C'p  = 

Tp  = 


use"  Tp  -  Cr  x  C  l'  ) 


o.  & 


All. 


i' -  loNGL^r 

(hrs)  !  K’£r'  0‘V'0£  ro  L*:ce  - 

/ .  96/n. 


Flow  at  Start  of  Storm  =  1.5  cfs/sq.  mile  x  Subarea  D.A  =  cf.  9  cfs 
Computer  Data: 

QRCSN  *  -0.05  (5%  of  peak  flow) 

RTIOR  =2.0 
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Data  for  Dam  at  Outlet  of  Subarea  f\  2. 
(see  Sketch  on  Sheet  C-4) 

Name  of  Dam:  r^y  Ar-^T  /^T> 

Height: _  (existing) 


Spillway  Data: 

Existing 

Conditions 

Design 

Conditions 

Top  of  Dam  Elevation 

1  I  OCi.l 

-re>a” 

Spillway  Crest  Elevation 

i  1  OH.~7 

Spillway  Head  Available  (ft) 

2.  O 

Type  Spillway 

B  fcOA  Li  C- 

KtiTfcD 

"C"  Value  -  Spillway 

2.1 

Crest  Length  -  Spillway  (ft) 

_ Ho _ 

Spillway  Peak  Discharge  (cfs) 

Auxiliary  Spillway  Crest  Elevation 

..  «ia  isle 

Auxiliary  Spillway  Head  Available  (ft)  _ 

Type  Auxiliary  Spillway 

— 

"C"  Value  -  Auxiliary  Spillway 

— 

Crest  Length  -  Auxiliary  Spillway  (ft) 

— 

Auxiliary  Spillway 

Peak  Discharge  (cfs) 

- - 

Combined  Spillway  Dlscharae  (cfs) 

3o;r 

Spillway  Rating  Curve:  aJ  £  y :T  5  H  k  fcl 

Elevation  Q  Spillway  (cfs)  0  Auxiliary  Spillway  (cfs)  Combined  (cfs) 
/IflAX.  _ Q 
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Data  for  Dam  at  Outlet  of  Subarea  h. 
Name  of  Dam:  R f<  y  t\  mV 


Storage  Data: 

Area 

Elevation  (acres) 

/ofo. 9  =  elevcT  o 

Ll£}L2  =  ELEVl  I  S  »  A1 

llok.1  _l3_ 

ILLOO-  2  7- 


Storage 


million 

gals 

a  ere -ft 

Remarks 

0 

0 

^7 

S3  -SI* 

•  r.)  b\ z£ort- 

17. 0 

XVn  en-voi-  rf;a£; 

M 

//2-Q  30 


** 


* 

*  * 


★ 

ELEVO  ■  EIBV1  (00|/A|) 


HTiiViT  op  x  'ECfckv<ai,< 

. 5  . ‘ 


Planimetered  contour  at  least  10  feet  above  top  of  dam 

Nffei.ifi.&LS-  OAcowrrcot-uso 

Reservoir  Area  at  Top  of  Dam  is _ percent  of^watershed . 


Remarks: 


Data  for  Dam  at  Outlet  of  Subarea  A  2— _ 

Name  of  Dam:  'B  A*~>T~  l~br  4  Q _ 

Breach  Data: 

Sketch  of  Dam  Profile  (not  to  scale) : 

v' to  o  /)  1  ■  O' 1  ^ 

^  R  :?■  ft c  n  A  t  /-  -  pr*  i-  H  i-  i- y  r«i  too 

Sketch  of  Top  of  Dam  (not  to  scale) : 

S  ETGT  /)pp>£*jr^  '  V  yQ 

Soli  Type  from  Visual  Inspection:  CT LAV _ 

Maximum  Permissible  Velocity  (Plate  28,  EM  1110-2-1601)  fps 

(from  Q  =  CLH3/2  =  V-A  and  depth  =  (2/3)  x  H)  f\  -  L- Jl  epi* 

HMAX  =  (4/9  V2/C2)  =  0.29 _ ft. ,  C  =  3.  I _ 

0.3  //06.7  _ 

HMAX  +  Top  of  Dam  Elev.  =  1/01,0  =  FAILEL 

(Above  is  elevation  at  which  failure  would  start) 

Dam  Breach  Data: 


BRWID  =  _ 

_ 60 

ft  (width  of  bottom  of  breach) 

Z  = _ 

© 

(side  slopes  of  breach) 

ELBM  =  _ 

1093.0 

(bottom  of  breach  elevation, 
minimum  of  zero  storage  elevation) 

WSEL  =  _ 

LL  q±lL 

(normal  pool  elevation) 

T  FAIL  =  _ 

& 

mins 

= 

_ QxjL 

hrs  (time  for  breach  to  develop) 

C  -/^ 


River  Basin 


<r 

w.'-j. 


-L. 


.  ItU  ^w/  » 


Name  of  Stream:  _ 
Name  of  Dam: 


i_L 


NDS-fD-Nfr. :  _ _ 

Dgfc4&Jio . : _ _ 

Latitude:  AJ  V /  °  / ?  Longitude:  VV  ~7 (o°  O  Ll '  J £ 

Drainage  Area: _ 1  4 , 2  >L. _ Sq.  mile 


Data  for  Subarea: 


A2L. 


_  (see  Sketch  on  sheet  C-  4 ) 

Name  of  Dam  at  Outlet  of  Subarea:  i'V-.vnr;T~  i^osiL _ 


Drainage  Area  of  Subarea: 
Subarea  Characteristics: 


T. 


sq.  mile 


Assumed  Losses:  1.0-lnch  initial  abstraction  +  0.05  ln/hr 


The  following  are  measured  from  outlet  of  subarea  to  the 
point  noted; 


L  =  Length  of  Main  Watercourse  extended  to  the  divide  =  V.  2-  mile 


Lca  =  Length  of  Main  Watercourse  to  the  centroid  =  /.  2-  mile 


From  NAB  Data:  f\  R&H 

cp  =  Q»  :«  r> 

C»p  = 


pLAu?  Y- 


o. 


TP  =  CT  x  (L  x  Lca)°  • 3  =  I.ZH  (hrs) 

Flow  at  Start  of  Storm  =  1.5  cfs/sq.  mile  x  Subarea  D.A  =  //.V  cfs 
Computer  Data: 

QRCSN  =  -0.05  (5%  of  peak  flow) 

RTIOR  =2.0 


Remarks: 


Gannett  Fleming  Corddry 
and  Carpenter.  Inc. 
Harrisburg.  Pa 


*U EJECT 

FOR 

COMPUTED  ar 

DATE 

CHECKED  EY 

DATE  _ 

s 


ct  to 


X  r&=>w 


C 


©  rv*  I->Ll  t  /-  . 


Our 


pACiT 


ro 


yi-n-'K  ■;© 

-LM|jLT 
S  y  S  T  £w 
H  Pi  P  v  6  y  6 
Bfiy  /^r 


P\k  y  iio 

Ptri*.  Ftows 
Lf\x&  Pa  W\ 

P  OK.O  "pA 


C~  I  $  TO  C~/f 

c  o 

c  -2  l  1  O  C  2. 
C  3 


P  Aw,  mci4  /}  fv  /•)  uy-Z  i  £, 

FO<C  'Sv/o  M.-  >  G  -y4  plVI  [-  ^ 

Xfsi  p  L>“F 

Sy  srem  PeAic  F  LO  UJO 
H  A  iiv  t  /  C  X/i  i<r  t:  X)  /V>v\ 
b  Ky^NT 

ArJ  ti  Ol  Ouitvj'C.'M/t >‘.»i  jS&cTl&r-J 

^  N  OT  t  Pl  a  »n  1  -  AJ  o  f-  A  • «-  V  /J  £ 

)^L  h1'^  2  -  U  A>'  "\i  N  6-  Ac  (■■• 


C-2H  70  C-2f 

C-2L  TO  C  -27 
C-, 28  r©  C-i<? 

C-30 


C-/7 

•si* 


#T. 


I/'  u.  #*■> 
•-  rw 


O  k/“  r«-  o  I 


r-  a  ^  r 


«NOC 
iT  N  fN.  X 
f'w  *»  C  *Ni 


r»  oc  ^  o 
w  o  o  o 
'V  »*  n  rg 


C  w  ©■  i/* 
if  rf'*' 
f\j  o  r\j 


O  O  C 

N  iTO  ►- 

^  >o  O  t_» 


o  o  o  •«  « 

u-1  o  o  _J 

f\i  *1  f*“ 


o  o  c 

oc  c  o  •- 

«T\  »o  o 


'WOO^^Kr-oCr- 
V  •  u"  •  # 

^  «NC  O 

**  *4^0^ 


^  c.  o  => 

O  C.  -C  C 


*- 


*-  C  C.  -4  =J 

c  c  <  c 

•  .4  ■% 


N-  C  O  W  s 

c  «c  -c  c 


CL  «  » 

<  a  u  > 
at  u-  —  » 


tr  *»  o  ■ 

s  *-  c  * 

►  w  X  • 


^  N  r  «i  ir  c  N  ac  O  C  « 


«0^-on^0 


C-/0 


AD-AO70  069 


UNCLAttXFICO 


0ANNETT  FLEM1N0  CORDORY  ANO  CARPfNTCR  INC  HARRIS8UR9  FA  F/0  ls/13 
NATIONAL  0AM  INSPECTION  PR06RAM.  BRYANT  PONO  0AM  (NOI  1.0.  NU*»0— CrC(U) 
JUL  79  F  FUTCHKO  DACMSl-79-C-OOlS 


MICROCOPY  RESOLUTION  TEST  CHART 

NATIONAL  BUREAU  Of  STANDARDS  1963  A 


i 

I 


o  c  o  a.  »r 
«*  9.  o  ►-  rv.  w. 

a»  r*  ar  •  *- 


c  c  o  o 

<v  o  <o  *-  A. 

2  *- 


O'  c  o  z  «  «• 

O  O  Aj  —  •  *- 

•  A,  O  (ft.  a*  «“ 


^  «A  o  C 
•  r-  I**  Ai 
«M  •“ 


a  C*  C.  ir  ©  ^  a-  Girir  » 
OC<«  O:  •  C  UJ 

•  Aj  v  *-  *-  •  •  2 

^  Z  A<  O  O  — 


^•A-OOO  A  A  ^  N 

•  •  •  •  •  Q. 

3  0  «#  o  -o 

0*0  0  o 
*•  o  •-  ~  •- 

^  A  r*  ^  •— 

r  J> 


C-/f 


V.fcv 


r 

I 

i 


o  i  OOOOOCOCO 

©  <*  oococccoc 

i»J3  •••••••••  • 

X— O  ©ococooo© 


CS  c  ^ 

•  t>j  at 
u.  O  •-  r* 

o  o 


£  ^ 

**■  © 

- 

-  Q  « 

*  “>  <E  O  •  • 

«  S  w  ^  O 

V)  •  «• 

r  U  r 

T.  ^  <fi 

u 

:§5... 

4  ^  >  Mr  o 


O  U  wr  iAi/m/  i^O^OOio 

►-  ttr  ^rwN.N.orv.w-0«v. 

u<©r  •••«••••• 
JT  o  O  \ 

—  X 
»■  K 

« 

X 

<  a. 

c  o 

v  i/'i/M/'OiOrf'/'irO 

►-  a  K.rwfv.o^-'V^N.Q 

<*  3  *•••••••• 

(twO  K'^^KNO^-'TO 

o  o 

r  a  ••••••••• 

so 

x  -J  IT  <MKC»"\^Kp 

—  U.  l»  'OK.<00*r'^«*0^ 

»»  »“  U  <C  «>.  O.  *■• 

«  ©  ^ 

X  C 

C  w  ••••••••• 

©  O  *- 

X  «  t* 

—  a:  i 
M  O  U 


©  X  «  r>jo.fr.#^«#ac^O 

X  *-  c  •n<#oc*/>©*/\OK>© 

•-  a.  ••••••••• 

»*  u.  or  <  <«  **  © 

<ou 

X  » 

© 

> 

•to  a  oc  » 

■OO  X  —  t*  \N»4«4(C44 

‘  «  —  ©  ©  .w  O^I^*N(rs.fX^Ofp 

•«u.  X  >  W.  ••••••••• 

■  o  *-  —  a:  •  »o*“aa««c^*^*o 

>  ©  t*  u*  if)  •-^■ooocooo 

it^o  «  V)  •  *»#**»*»*»•>#•«»#» 

OC 

o 

—  w.  u.  oOOv<ONinKifi 

*-  C  X  0^r„»"»-OcoO 


neon  mydrograph  packaof  (hec-d 

OR*  SAFFIY  VERSION  JULY  19  78 

l»S1  POCiriCAMO*  76  f  EB  79 


«#  -o 

-c 

*V»  N. 


*-  *V»  O 
I  «  «* 
<N i  •C 


C  IT  <c  O 

«  rv  rv  « 

O  •“  •» 


*-  «  © 
•  *-  o 
e  «c 


c  o 
•c  *# 
fw  t/> 


©  o  o  o 

3  N  N.  N 
•O  IN*  f\i 


o  o  o 

©•CO 

'Vo-'* 


c  o  e 

lA'OO 

flO 


c  ©  e 

IT  c.  •« 

•0  pv 


*  up  c 

.  a:  2 

.  U  O 

a.  c 


o  ia  ^ 

O  •  «•• 

pn  *n  rw  rw 

«  ^  ^ 


O  O  O 

r«*  w-'  o 


o  c  o 

•C  O 
cm  •#  O 


©  ©  C 
ac  C  O 
«•  lAPI 


00NOO 
rv  <%»  «c 
rw  «*  O  *vp 


o  o  o 

W'  O  O 

N  W 


0  0  3 

•*  c  o 

IV  w  »r 


«  *-  P*  o  o 


n  e  no 
w*  o  c  c 

*-  Pw  fV 


o  *.  o  o 

O'  •  */N 

«“  »V  PV 
•©  ^ 


I  1 


I  < 

I 

I 


>©  p»i  e  ^ 

^  *N 

•N*  <6  N 


IM^UONO 


N  OG»"3 

o  o  c.  o 

•  *  *v 


s  o  o  • 
©  e  o 

•  <•  ^ 


^  O  o  »r 
O  o  o 
•  «v»  *• 


iirvc  c  ^ 


■t^OO^w-«^«COOr> 
I/-  •  IT  •  •  ^  ^ 

«N*  «NO  O 


*-  a  O  Ci  •- 


I  ^  rv  *n  v-  *- 


•*  *■  •*  »r  «  up  ••  O  . 


•  *-  -c  r»  f»- 


!l  < 


c 


rr*«  FLOW  AND  SIORACF  (CUB  OF  PERIOD)  SUNNART  FOR  HUE  I  I  PI  E  PIAN-RAIIO  FCONON1C  CONPUIAIIONS 
FIOWS  IN  CUBIC  FEE  1  PER  SECOND  IClinlC  HEIFRS  PER  SECOND) 

•REA  IN  SOUARC  N1IFS  ESUUARF  KILONEIERS) 


Gannett  Fleming  Corddry 
and  Carpenter.  Inc. 
Harrisburg.  Pa. 


•usjbct 


FILS  NO. 


•  M**T  NO. 


or _ SMUTS 


COMrUTKO  ST _ OAT* _ CHICKED  ST _ OAT*. 

T  PlteLG  OP  PlsfcT  \t •}  t»- 
IRC  :oi\  S 


T^/Y\  |~  r<  V\  i » J  V  /*i  L  C.  — 

;r;oz" 

Prv^F 

^  pm  f 

l^^NJOFf-  ^  i  r-iC  ti i-  .✓  w  i* 

-2P.  4 

i  i.i 

i-tMe  prt»' 

InHcw  -c.fj 

0 

T 

fO 
— % 

r< 

4,  1  7  O 

Ol>T  F  Lt'>* -T  -Cti 

54  V 

Bfc  y  t V>iT  Ft  r  t  v-  P 

i  ( ^ ;  .  e,\  '  ■  C  »-  i. 

1  1,  t*  3  1 

7^4 

Ou1.  r  iG'rf  -  t(  v 

I3j  £>H  1 

7AZ. 

Ft.  \-A  A  4*  t  _’  <L k"T  <!■;■•  •■>  -  C  ^  ^  •  3  IX— 

H.H  ?L 

D  u  |V  A  ; .  ■>  i  of  Om  tvi oj^pt n - 

pr<s)  43.?r 

H  I  jT 

B  RfeKCH 

Dm  h- 

Vt,^UC  if-j 

VU'k'.  O'^TFL 

Oul  O*2, 

®  5©  <“  ^  F  1»  i  in)  fc.  ft  c  i4  C  cl 

tv'/)1LU  l  L  L  V 

nr  Poem's  i  i<l  /}.•■■  itO'Wi 

/Vet  vi-  t  Pa  >-».  13  r<! 

pAIF  /Jo(.  7  Jlol.l 

3^0  Pai  F  / joo»  I 


••it 


£-3/ 


o  ■> 


HARVEYS  LAKE  DAM 


DWELLING  1 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 

BRYANT  POND  DAM 


ESTATE  OF  GLENDORA  BRYANT 


STREAM  CROSS  SECTIONS 


JULY  1979 


SUSQUEHANNA  RIVER  EASIN 


HARVEYS  CREEK,  LUZERNE  COUNTY 
PENNSYLVANIA 


BRYANT  POND  DAM 

NDI  ID  No.  PA-00544 
DER  ID  No.  40-1  1 

ESTATE  OF  GLENDORA  BRYANT 

PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 

JULY  1979 

APPENDIX  D 
PHOTOGRAPHS 


I 


; 


I 


BRYANT  BOND  DAM 


E.  Breach  Area 


Spillway 


BRYANT  POND  DAM 


I.  Outlet  Works 


J.  Harveys  Lake  Dam  - 
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1  .  General  Geology.  The  damsite  and  reservoir  are 
located  in  Luzerne  County.  The  rock  formations  exposed  in 
Luzerne  County  range  from  the  Post-Pottsville  formations, 
of  Pennsylvanian  Age,  down  to  the  Onondaga  formation,  of 
Middle  Devonian  Age.  The  Wisconsin  terminal  moraine 
crosses  the  southern  part  of  the  County,  ana  the  greater 
part  of  the  County  is  covered  by  glacial  drift.  Extensive 
deposits  of  glacial  outwash  occur  along  the  Susquehanna 
River  and  less  extensive  deposits  along  the  smaller 
streams . 


Nearly  all  of  Luzerne  County  lies  in  the  Valley 
and  Ridge  Province  in  which  nearly  all  the  rocks  have  been 
strongly  folded.  In  going  from  north  to  south  across  the 
County,  five  major  folds  are  encountered,  all  of  which 
trend  northeast.  The  first  of  these  is  a  shallow  syncline 
on  the  crest  of  North  Mountain,  forming  the  Mehoopnay  coal 
basin.  The  second  is  the  Milton  Anticline,  which  exposes 
the  Portage  group  in  the  northwestern  part  of  the  County 
and  gradually  flattens  out  toward  the  northeast.  The  third 
and  most  pronounced  is  the  Lackawanna  Syncline,  which 
originates  in  Lackawanna  County  to  the  north,  and  has 
preserved  the  post-Pottsvi lie  formations  throughout  the 
Wyoming  Valley.  The  maximum  depth  of  this  syncline  is 
reached  in  the  vicinity  of  Wilkes-Barre  and  Plymouth.  The 
double  rim  of  this  syn cline  is  formed  by  the  resistant 
Pottsville  formation  and  Poccno  sandstone,  separated  by  the 
less  resistant  Mauch  Chunk  shale.  The  fourth  fold  is  the 
Berwick  (Montour)  Anticline,  which  exposes  a  few  feet  of 
the  Ononaaga  formation  in  the  vicinity  of  Beach  Haven. 

This  fold  reaches  its  maximum  development  farther  west  and 
only  the  eastern  portion  reaches  Luzerne  County.  The  fifth 
major  fold  comprises  a  series  of  anticlines  and  synclines 
forming  the  Eastern  Middle  Anthracite  Field  in  the  vicinity 
of  Hazleton.  The  synclinal  basins  in  this  region  are 
relatively  shallow  and  there  are  large  areas  from  which  all 
coalbeds  have  been  eroded. 
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The  general  aips  of  the  region  vary  from  0°  to 
^0° ,  and  the  maximum  dips  are  found  on  the  rims  and  within 
the  synclinal  coal  basins.  The  relatively  soft 
Post-Pottsville  beds  in  their  cores  are  severely  folced  and 
contorted  with  numerous  minor  faults.  The  northern  and 
easternmost  parts  of  the  County  border  the  Appalachian 
Plateau  Province  and  are  characterized  by  horizontal,  or 
nearly  horizontal  strata.  The  Catskill  continental  group 
of  rocks  underlies  those  parts  of  Luzerne  County  that  are 
outside  of  the  five  major  folds. 

2.  Site  Geology.  Bryant  Pond  Dam  is  situated  on  an 
"uncertain  foundation"  of  the  Catskill  formation  of  late 
Devonian  Age.  The  Catskill  formation  is  composed  of  red 
shale,  red  and  gray  crossbedded  sandstone,  white  sandstone, 
and  gray  shale  and  sandstone.  This  formation  underlies  the 
county  and  crops  out  north  and  south  of  the  Wyoming  Valley. 
Crossbedding,  channeling,  and  cut-and-fill  features  are 
common  to  the  sandstone  and  conglomerate  units.  Bedding  is 
usually  well  developed  with  thicknesses  ranging  from  less 
than  one  foot  to  10  to  16  feet  in  the  coarser  beds.  Shales 
of  this  formation  tend  to  air-slake.  Sandstones  and 
conglomerates  are  moderately  resistant  to  weathering. 

Information  concerning  the  actual  foundation 
conditions  is  scant.  The  original  owner  reported  to  the 
Pennsylvania  Water  Supply  Commission  that  the  concrete 
core-wall  was  founded  on  either  "rock  or  hardpan". 
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